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Medical technology in developing countries:
useful, useless, or harmful?’

Colin McCord? M.D.

In 1972 McDermott et al. (1) and others
reviewed their experience with a 5-year inten-
sive effort to improve health through provi-
sion of health services in a small Navajo
Indian community. They found a drop in the
incidence of tuberculosis and otitis media,
some benefit from use of hospital facilities,
but no change in mortality rates, and partic-
ularly no change in the infant mortality rate
that contributed 50% of total deaths. Most of
the infant mortality was due to diarrhea and
pneumonia and the incidence of these con-
ditions did not change over a 5-year period.
The reason for this, they felt, was that the
available therapy (antibiotics) was ineffective
against most of the organisms causing diar-
rhea and pneumonia and preventive mea-
sures could not be effectively implemented in
the prevailing socioeconomic conditions.
Their conclusion was that there was “a tech-
nological misfit of health care and the disease
pattern” in the community served and that
there was no reason to expect significant im-
provement in health without a change in the
social and economic situation with resultant
improved housing and sanitation. The au-
thors recognized that there were some prob-
lems with this study that was conducted 20
years ago on a very small population that
differed in several important respects from
the populations found in most developing
countries today. Nevertheless, their basic con-
clusion about a “technological misfit” has
been echoed by many others and a large body
of opinion holds that medical technology
(whether preventive or curative) has little to
offer at any level of development, and that
improvement in health will follow inevitably
upon improvement in social status.

Much of the basis for this opinion is de-
rived by inference from historical evidence.
It is frequently pointed out that the fall in the
tuberculosis death rate in Western countries
has been relatively constant since the early

19th century and that the discovery of the
tubercle bacillus, the introduction of rest
treatment, and even the development of ef-
fective antituberculosis drug had relatively
little effect on this gradual fall (2). Whooping
cough, scarlet fever, and many other diseases
had exhibited declines of even greater mag-
nitude long before the introduction of effec-
tive preventive or therapeutic measures (3).
Better housing and improved nutrition are
felt to be the main reasons for the drop in
mortality from these causes, although there
appears to have been a remarkable reduction
in the virulence of some organisms (e.g.,
streptococci). The elimination of susceptible
individuals from the population is also gen-
erally thought to have been a factor in the
reduction of mortality from tuberculosis. The
sharp drop in infant mortality in the United
States and Britain after 1900 has been as-
cribed to the same socioeconomic causes plus
a reduction in diarrhea mortality that is
thought to have resulted from improved wa-
ter supplies, indoor toilets, and the introduc-
tion of refrigeration (4). The strong influence
of “life style” on differences in mortality rates
between groups in affluent countries has been
pointed out (5, 6) and there is general agree-
ment that this is a more likely explanation for
variation in mortality between different areas
in the developed world than any medical
efforts in these countries. The inefficiency
and ineffectiveness of most of the curative
and much of the preventive technology in use
is well documented (7).

With regard to the developing countries,
several authors have reviewed the available
evidence and have been unable to find reason
to believe that either preventive or curative
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medical efforts contributed significantly to
the rapid decline in death rates since about
1930 (8-10). Improvement is generally as-
cribed to political and social stability, eco-
nomic growth, and some improvement in
equity, all of which has resulted in improved
nutrition. The drop in mortality in Europe in
the 18th century has also been ascribed to
improved agricultural practices, particularly
the widespread introduction of the potato
(11).

Illich (12), Carlson (13), and McKeown
(14) have put all this evidence together to
present convincing arguments that medical
technology is usually useless, frequently
harmful, and a tremendous waste of public
and private funds. Illich’s arguments are par-
ticularly forceful, and there is no concession
to the possibility of improvement in the de-
livery of the technology—including delivery
systems in socialist countries, as, for example,
the barefoot doctor in China. Any technology
is considered harmful because it is externally
imposed and therefore undermines the self-
reliance that is necessary for development of
individual and community health.

These views have had considerable influ-
ence. Most western donors of development
aid have given a very low priority to health
since the early 1960’s, in large part because
of a growing belief that preventive and cu-
rative medical efforts are irrelevant to im-
proving the health and well-being of poor
people in developing countries. The devel-
oping countries themselves (whether socialist
or nonsocialist) have paid relatively little at-
tention to all this debate.

The question of the ability of a technology
either to develop or to undermine individual
and community self-reliance to deal with
health problems is critical. Health will not
improve unless individual and communities
make rational choices to improve sanitation
and nutrition, to prevent diseases that can be
prevented, and to seek early and adequate
treatment for condition that can be effectively
treated. Illich is quite correct in his view that
the medical profession has not done much to
guide these rational choices. We have dis-
torted priorities, monopolized resources in
the wrong place for the wrong reasons, pro-
moted useless and sometimes harmful reme-
dies, and, most important, we have under-

mined self-confidence by fostering the
impression that only a professional (or a “par-
aprofessional”) could know the answer to
simple questions. Public health professionals
have a somewhat cleaner record on this score
than do most others, but it is far from perfect.
Like all experts, the public health practitioner
has his “thing” and he tends to recommend
it to the exclusion of other possible choices.
In this case the “thing” is usually mass im-
munization (e.g., smallpox), mass treatment
campaigns (e.g., malaria), or mass programs
to change personal habits (“space your chil-
dren”, “wash your hands”, and “don’t spit on
the floor”). There is a place for such pro-
grams, but they are only effective in special
circumstances and they can lead to serious
distortions of priorities. Smallpox has proba-
bly been eradicated, but it may be the only
important disease of man that can be eradi-
cated by today’s technology. It has already
disappeared from most of the world without
need for eradication campaigns, and, in any
event, diseases preventable by immunization
(all such diseases) are responsible for only
about 10% of mortality of small children in
most developing countires. Of course, mass
campaigns are not the only activity of the
public health physician, and the best of them
have taken a broad view of the contributions
to health of social and economic develop-
ment, education, sanitation, and even cura-
tive medicine (16-18).

The point of this discussion, however, is to
consider the role of a medical technology in
the context of the socioeconomic factors
thought to be important. Included in the
“technology” are all those factors affecting
health that could be altered by medically
trained personnel or by individuals in com-
munities who understand the potential for
change and have the will to do something
about it. This will include personal and com-
munity preventive measures, including im-
munization and nutritional improvement
(that part of nutritional improvement that
can be induced in the absence of major soci-
oeconomic change); treatment of disease; and
control of the environment through sanitation
or other measures. In view of the serious
doubts raised by Illich and others it is first
necessary to decide whether the available
technology really has anything to offer pop-
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ulations, as opposed to individuals. If we can
find any reason to think that it does, it will
then be necessary to consider what the obsta-
cles have been to successful application of
this technology in developing countries since
McKeown, Mosley, and Black are probably
correct in their basic conclusion that the de-
cline in mortality in these countries up to now
has been due primarily to social, economic,
and political causes.

Is there an effective technology?

In fact, the technology is not as bad as
McDermott, Illich, or others have suggested.
Tremendous distortions of priorities in the
industrialized as well as developing countries
have obscured abundant evidence that there
are important identifiable areas in which
medical efforts have made significant contri-
butions to reduction of mortality and morbid-
ity. The case of tuberculosis provides an il-
lustrative example in Figure 1.
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Figure 1 compares tuberculosis mortality
rates between 1940 and 1960, in the United
States, for the total population, the nonwhite
population (both age-adjusted), and for non-
white females ages 15 to 24. Tuberculosis
deaths had been declining for both whites
and blacks up to 1945 at an essentially con-
stant rate of about 2.5% per year since 1920,
and probably for some time before this. The
annual percentage decline for blacks was al-
most the same as for white (in fact, very
slightly higher) but the amount of disease
among nonwhites was much greater. Before
1945 nonwhite females ages 15 to 24 had the
highest tuberculosis death rate of any group
in the population. The introduction of effec-
tive antituberculous chemotherapy in the late
1940’s produced a significant increase in the
rate of decline: between 1945 and 1955 death
rates for the total population declined at a
rate of 7.8% per year, and for the most se-
verely affected group, nonwhite females ages
15 to 24, the rate of decline was 9.3% per

®—@—@ Total Population (Age Adjusted)

O—0—0 Non-White Population (Age Adjusted)

Non-White Female (Age 15-24)
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FIG. 1. Death rates from tuberculosis (all forms) in the United States. From Reference 19.
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FIG. 2. Comparison of death rates from tuberculosis for Alaskan natives. Alaska, all races; United States, all

races, from 1950 to 1970. From Reference 20.

TABLE |
Causes of infant mortality in the United States,
1900 and 1954°

Infant mortality (0-1 yr) 1900 1954

Total deaths per 1000 live births 150 26.6

Causes of death %
Infective and parasitic diseases 7.9 L1S
Diarrhea and enteritis 24.7 297
Pneumonia and influenza 14.7 6.93
Congenital malformations 64 1254

Certain diseases of early infancy 345 5114
(including prematurity)
All other causes 1.8 11.55

? From Reference 15.

year. The effect of antituberculous drugs on
the tuberculosis problem is minor if one looks
at the total population in which mortality had
already been reduced to relatively low levels,
but when one looks at the most severely
affected population groups the effect can be
seen to have been dramatic. In fact, elimina-
tion of tuberculosis as a major cause of death
among nonwhites has been an important part
of the reduction in total mortality for this
group between 1930 and 1960.

The change in tuberculosis mortality
among Alaskan Eskimoes and Indians pro-
vides an even more dramatic example of what
can happen when an appropriate technology
is effectively applied (Fig. 2). In this popula-
tion the mortality from tuberculosis in 1960
was 4% of the mortality in 1950—a direct

result of an effective program using antitu-
berculous drugs for treatment and prophy-
laxis. Improvement in socioeconomic condi-
tions combined with a weeding out of suscep-
tible individuals could have produced the
same result eventually, but it might have
taken a century or two.

The decline of infant mortality rate in the
United States and Britain since 1900 provides
an example of a more complex interaction
between a technology and a set of disease
problems. The causes of infant mortality in
the United States and Britain in 1900 were
essentially the same as the causes seen now
in developing countries (Table 1). About half
of the deaths were due to infectious diseases
of multiple etiologies, often aggravated by
malnutrition. Most of the rest were due to
prematurity or other obstetrical problems.
Woodbury’s (21) classic study of infant mor-
tality in eight eastern cities of the United
States in the early 1920’s demonstrated the
strong influence of certain social and eco-
nomic factors on infant mortality. Table 2
shows the mortality rates for various racial
and national groups within these cities and
Table 3 shows the influence of per capita
family income on mortality rate. The com-
plexity of socioeconomic analysis applied to
this problem is illustrated by the very strong
effect of father’s income on mortality rate
and the remarkably low mortality rate among
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Infant mortality rates, by cause of death and color and nationality of mother.

Live births in eight cities.”

Infant mortality rates from specified causes

Color and nationality
of mother Gastric and intestinal

Respiratory Epidemic

All causes di Early infancy Other causes
iseases diseases diseases
Total 111.2 324 19.6 36.1 7.1 16.1
White 108.3 32,6 17.9 35.1 6.4 16.4
Native 93.8 25.2 13.0 36.1 54 14.1
Foreign born 127.0 422 24.2 33.7 7.1 19.2
Italian 103.8 21.7 273 337 117 133
Jewish 53.5 10.5 8.9 227 49 6.5
French-Canadian 171.3 64.2 25.1 4.7 6.5 30.7
German 103.1 27.1 18.0 309 11.6 15.5
Polish 157.2 64.0 33.2 38.7 39 17.4
Portuguese 200.3 101.6 50.8 209 14.9 12.0
Other 129.6 38.5 20.6 35.8 8.1 26.7
Black 154.4 28.1 44.6 52.2 17.2 124

? From Reference 21.

TABLE 3

Infant mortality rates, by per capita
income from father’s earnings.

Live births in seven cities®

Per capita income from fa-

. . Infant mortality rates
ther's earnings

Total 113.9
Less than $50 215.9

$50, less than $100 141.8
$100, less than $200 123.2
$200, less than $400 96.1
$400 and over 60.5

? From Reference 21.

TABLE 4
Effect of organized maternal and child health
services, United Kingdom, 1840-1968*°

Infant 1-4 Montality
mortality rate
rate (calculated)

1840-1845 (average) 323 214 148 35

1851-1855 (average) 339 227 156 375
1861-1865 (average) 35.1 22.6 151 38.8
1871-1875 (average) 35.5 22 153 324
1881-1885 (average) 33.5 194 139 28

1891-1895 (average) 30.5 18.7 151 25.5
1901-1905 (average) 28.2 16 138 20.3

Birth Death

United Kingdon rate  rate

1910-1915 (average) 239 143 110 153
1921-1925 (average) 199 12.1 76 85
1931-1935 (average) 15 12 62 6.56
1941-1945 (average) 17.6 12.8 50 3.50
1946 202 12 43 2.08
1948 18 11 34 1.75
1951-1955 15.2 11.7 27 1.14
1960 17.2 115 22 0.87
1964 184 113 20 0.91
1968 17.1 118 18 0.77

? By courtesy of Professor D. D. Reid, personal com-
munication.  ® From Reference 21.

children of Jewish mothers as compared to
native-born white Americans, who at that
time were much better off economically.
Woodbury also showed that the risk of mor-
tality was greater among the children of high
parity mothers or mothers under 20 and if
breast-feeding was discontinued too soon or
food supplements were introduced before the
7th months of life.

Infant mortality in the United States,
England, Wales, and most of Western Europe
had been fixed at a high level throughout the
19th century (Table 4), and the causes of this
high mortality were identified with consider-
able accuracy at about the end of that time.
The major factors were felt to be early dis-
continuance of breast-feeding, malnutrition
in general, too sudden exposure of the infant
to disease present in the environment, early
pregnancy, and inadequate spacing between
pregnancies. Widespread recognition of these
factors led to the introduction of the infant
welfare movement in Britain, France, and the
United States almost simultaneously at the
turn of the century, and an impressive drop
in infant mortality ensued. It should be noted
that socioeconomic improvement, in Britain
for example, had begun in the early 19th
century and that the drop in mortality from
many other diseases (such as tuberculosis)
began much earlier than the drop in the
infant mortality rate. The infant welfare cen-
ters focused on education of mothers to feed
their children properly and to avoid the fac-
tors identified as risks—that is, to adopt the
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practices that presumably were already insti-
tuted by most Jewish mothers in the early
1920’s in the United States.

The educational process was carried out by
a mixed group of public health nurses, social
workers, and ultimately (once they were con-
vinced it was important) physicians. It might
be thought that this sort of common sense
instruction is not much of a technology, but
in fact it is precisely what a technology should
be all about—identification of the causes of
a problem, proposal of a solution, testing the
solution, and finally attempting to apply the
solution to those to whom it best applies—in
this case the mother of the child. Many other
examples could be cited of disease signifi-
cantly influenced by application of an effec-
tive technology: deaths from neonatal tetanus
in the area of the Albert Schweitzer Hospital
in Haiti accounted for 50% of infant mortality
in 1967. A mass campaign to inoculate moth-
ers against tetanus, thereby protecting the
newborn infants, has succeeded in wiping out
this disease, halving the infant mortality, and
eliminating a very expensive hospital pro-
gram (22). Deaths from pneumonia and in-
fluenza in the United States were declining
before 1935, but the use of sulfonamides and
later of penicillin is certainly responsible for
the virtual elimination of these conditions as
major causes of death (Fig. 3). Reductions in
maternal mortality (Fig. 4) and in deaths
from appendicitis (Fig. 5) resulted from the
introduction of a relatively more sophisti-
cated obstetrical and surgical technology in
the 1930’s. It would be relatively inexpensive
to extend this set of services to developing
countries. But maternal mortality and deaths
from common surgically curable conditions
are relatively small parts of total mortality in
any part of the world. A look at the common
causes of death in a region usually leads to
selection of other points of attack with higher
priority. Furthermore, hospitals have an un-
fortunate tendency to expand their activities
without regard to what is effective, leading to
cost-benefit ratios that are difficult to justify.

Obviously, the key to successful interven-
tion is the identification of specific conditions
that are serious enough and prevalent enough
to constitute a major component of total mor-
tality and that are also susceptible to preven-
tion or cure by simple and effective measures.
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FIG. 3. Death rates for influenza and pneumonia:
death-registration states, 1900 to 1932, and United States,
1933 to 1960 (rates per 100,000 population). From Ref-
erence 19.

A look at the common causes of death among
children in developing countries (Table 5)
shows that certain conditions are so common
as to constitute a situation comparable to the
epidemic of tuberculosis among Alaskan na-
tives. Fifty percent of all deaths are in chil-
dren under age 5 and death rates after this
age are relatively low. In the “under-fives”,
diarrheal disease, pneumonia, and malnutri-
tion (taken together) account fo about one-
half of the deaths and diseases preventable
by immunization for 5 to 10%, or 20% if
measles and tuberculosis are included, even
though field use of measles vaccine in tropical
countries may be limited by its heat lability
and BCG is far from 100% protective.
McDermott’s fear that diarrhea and pneu-
monia would not respond to treatment has
not been borne out in practice. Antibiotics
are not effective for most diarrhea, but deaths
can be reduced 50% by oral fluid treatment
given at home (24). Pneumonia (detected and
treated at home without x-rays on the basis
of cough combined with respiratory distress)
does respond to penicillin in the vast majority
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FIG. 4. Maternal mortality rates by color: birth-reg-
istration states, 1915 to 1932, and United States, 1933 to
1960 (rates per 100,000 live births). From Reference 19.

of cases (25) and mortality from this condi-
tion can also be reduced by 50%. Malnutrition
in infants and small children is a complicated
problem because of its interactions with in-
fection, breast-feeding, maternal care, and
the socioeconomic situation of the family, but
several successful programs have shown that
intervention at the village level is possible
and practical (23, 26-29). It is interesting that
the reduction in mortality produced by these
program efforts is usually greater than the
reduction in the prevalence of malnutrition.
Prolongation of breast-feeding and nutri-
tional rehabilitation after illness may be the
most critical points of intervention (28, 30).

Home treatment of tuberculosis in India
has been remarkably successful (31). A few
other conditions easily treated or prevented
at village level complete a list that constitutes
easily two-thirds of the serious and poten-
tially fatal illness found in children in devel-
oping countries—malaria, anemia, diphthe-
ria-whooping cough-tetanus, scabies and skin
infections, and intestinal worms. Most of the
deaths that occur in young adults are due to
diarrhea or enteric disease, pneumonia, tu-
berculosis, or complications of pregnancy.
Treatment or prevention of these conditions

can easily be combined with a child care
program.

Several programs around the world have
integrated these medical interventions to pro-
vide care to small population groups through
paraprofessionals of various sorts trained par-
ticularly in maternal and child care, nutrition,
and the treatment of a short list of common
infectious diseases. Reductions of the infant
and age 1 to 4 mortality rates by 50% or more
were produced in Africa, Guatemala, and in
two separate locations in India (Table 6) (23,
26, 33, 34, 42). One of the programs, the
Jamkhed Project, included some limited ef-
forts at agriculatural development and sani-
tation but there was no significant change in
economic or sanitary conditions in any pro-
gram during the time in which the drop in
mortality was observed.

The list of causes of death in Table 5 could
suggest alternative strategies to these inte-
grated village-based programs. Three other
approaches are commonly found competing
for the scarce resources available: mass cam-
paigns, sanitation, and family planning.

Mass campaigns have, in fact, produced
some impressive results and the tuberculosis
and neonatal tetanus programs cited earlier
are examples of success. If it were impossible
to establish a network of locally resident in-
dividuals capable of providing personal
health services, there would be a case for a
mass approach to nutrition education, im-
munization, and the treatment of a few dis-
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FIG. 5. Death rates for appendicitis: death-registra-
tion states, 1900 to 1932, and United States, 1933 to 1960
(rates per 100,000 population). From Reference 19.
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TABLE 5
Causes of death in children under 5—percent of total
Imesi, Nigeria Narangwal, India Companigan), Bangladesh G I
Cause of death 1957 1971-1973° 1975 1956-195
(23) (26) 35) 32)
Diarrheal disease 12 39 27 18
Pneumonia 12 19 7 19
Malnutrition 12 S 31 20
Malaria 8 0 0 0
Diphtheria, whooping cough, and tet- 8 2 4 7
anus
Smallpox 5 0 0 0
Measles 8 1 2 ?
Tuberculosis 5 0 1 ?
Anemia 0 0 0 ?
Other, including neonatal deaths 30 34 29 37

“ Children age 8 days to 3 years.  ® 1975 was a famine year.  “ Numbers in parentheses are references.

TABLE 6
Mortality rates in four integrated mother and
child health-nutrition programs

Population receiving  Population in same area
services without services

Infant mor- 1-4 Mortal- Infant mor- |-4 mortal-
tality rate ity rate tality rate ity rate

Imesi, Nigeria 57.3 18.0 914 51.2
42)°
Guatemala (33) 554 5.9 84.7°  22.0°
Narangwal, In- 95.9 10.1° 126.5 16.3°
dia (26)
Jamkhed, India 39 97
(34
“ Numbers in parentheses are references. ° From
official statistics, which are probably low esti-
mates.  “ Age | to 3 mortality rate.

eases such as tuberculosis, but it would func-
tion with some important handicaps. Mass
nutrition education has not had much effec-
tiveness where it has not been combined with
provision of other personal health services,
and the diseases for which the mass approach
is most effective (tuberculosis and those con-
ditions preventable by immunization) are not
the main causes of death in most developing
countries. Deaths of children from malnutri-
tion, diarrhea, and pneumonia will not be
affected unless the mother of the child ac-
quires the knowledge, the ability, and the
desire to undertake a few simple, but critical,
activities (25, 26, 28). The availability of such
remarkably effective therapy as oral fluid
treatment for diarrhea and penicillin for
pneumonia should make it possible to repro-
duce the infant welfare center experience at
a much more rapid rate than in the early 20th

century and with better final results. How-
ever, the use of these modalities depends
upon the availability of health personnel res-
ident at the village level, not only to provide
treatment but also to provide continuing
health education in a situation in which it is
likely to be accepted. It is not reasonable to
expect a retrained malaria worker visiting
once a month to develop the level of under-
standing and confidence of mothers and fam-
ilies necessary for such acceptance. This is
probably the most important reason for the
poor results observed around the world with
“multipurpose workers” trained to combine
several health-promoting activities in a round
of house visits (35, 36).

As for sanitation and family planning, they
ought not to be considered in competition
with other health efforts. Both are usually
desirable, if practiced with moderation, and
both have social value beyond the significant
health benefits they can produce. In the case
of sanitation, it should be remembered that
cost limitations make it impossible to provide
more than very simple facilities in villages,
that these facilities are necessarily less effec-
tive than those available in the industrialized
countries but that given an adequate quantity
and a reasonable quality of water, personal
habits are probably more important than the
available facilities (37, 38). We really need to
know more about the practical value for
health of specific sanitation activities if we
are to make intelligent recommendations, but
it is clear that significant results can be pro-
duced with very simple measures if there is a
community will to do something about sani-
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tation (39). Pressure by Western countries,
particularly the United States, to extend fam-
ily planning services without supporting
health services and without regard for the
feelings and the rights of those whose families
are planned, has led to a situation in which
population control programs are considered
racist and imperialistic in many parts of the
world. Nevertheless, the health benefit to
mother and child of widely-spaced children
is established (40), and women have a right
to access to methods for fertility control. The
family planning technology is extremely sim-
ple and can be combined with almost any
health system, but a village-based system
works better. One of the important findings
during the Narangwal study in India was the
demonstration that a wide range of maternal
child health activities can be added to a fam-
ily planning worker’s duties without reduc-
tion of the quality or quantity of the family
planning services provided (41).

In several developing countries rapid ex-
pansion of integrated appropriate health serv-
ices on a national scale has been associated
with dramatic reduction of death rates, par-
ticularly among the 1 to 4 age group. It is not
so easy to separate the medical effort from
the general socioeconomic improvement in
these instances as in the isolated projects
described earlier, but it seems likely that the
medical efforts played an important role.
China is the example most commonly cited,
but three other countries are particularly in-
teresting because of the very great differences
in the ways they have approached a common
goal.

Sri Lanka and the State of Kerala in India
are not communist states, but they have had
governments that introduced a considerable
degree of equity through land reform, ration-
ing, which made low cost food widely avail-
able, and other measures. At the same time,
there was a major expansion of health serv-
ices provided through a system of health
centers and subcenters which was quite sim-
ilar to that available throughout India as a
whole, but more extensive and better sup-
ported. Most services were provided by gov-
ernment employed and trained paraprofes-
sionals supported by physicians (43, 44).
Cuba, on the other hand, faced with the loss
of 50% of its physicians after the revolution
in 1959, chose to expand services by training

new physicians in the traditional way (45).
For 10 years, 30% of university students were
medical students. Most health services today
are provided by physicians in rural or urban
health posts attached to a network of district
hospitals. Results have been quite good in all
three countries. Comparison of infant mor-
tality rates and per capita income in the
nations of South and Southeast Asia (Table
7) shows that Sri Lanka is unique, in that
infant mortality is quite low even though per
capita income is not high. Kerala has an
infant mortality rate of 50, with an even lower
per capita income. In Cuba, the infant mor-
tality rate was 29 in 1976. There are a few
other small Latin American countries with
comparable rates, but all have a much higher
gross national product per capita.

None of these three countries chose to use
“barefoot doctors,” and although the three
health systems relate closely to the commu-
nity served, the service personnel do not nec-
essarily come from the community. Village-
based systems are probably cheaper and have
other important advantages, but in the end
they are not as important as the social system
in which they function. Even doctors can
provide effective services if they go where the
problem is and do the right thing when they
get there.

Another important observation can be
made on this experience: none of these coun-
tries wasted any time on questions about the

TABLE 7

Infant mortality and per capita gross
national product, South and
Southeast Asia”

Per capita gross national

Infant mortaliy rate product

(USS$)

Afghanistan 182 130
Bangladesh 132 110
India 122 150
Iran 139 1440
Nepal 169 110
Pakistan 121 140
Sri Lanka 45 150
Burma 126 110
Indonesia 137 180
Malaysia 75 720
Philippines 74 370
Timor 184 150
Singapore 16 2510
Thailand 89 350

? Data from the Population Reference Bureau Data
Sheet, Washington, D.C., 1977.
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role of health services in development. In
each instance expansion of health services
was accepted without question as an impor-
tant aspect of an increase in equity in the
society. In fact, this has been true of every
developing country, socialist or nonsocialist,
which has made a serious attempt to increase
equity. This must be accepted as evidence for
real demand for health services throughout
the developing world.

Obstacles to the application of technology

If we accept that there is a technology
available to developing countries with the
capability to reduce infant and age 1 to 4
mortality by 50% in a matter of 1 or 2 years,
then we must ask why this technology has
not been adopted more widely. To some ex-
tent, this is a misleading question, since a
sizeable part of the developing world has
already expanded its health services effi-
ciently, with good effect and with minimal
assistance from external sources. China, Tai-
wan, South Korea, Vietnam, Sri Lanka, parts
of India, Cuba, Hong Kong, Singapore, and
Jamaica taken together, are not a small part
of the world’s population, and infant mortal-
ity in these countries is approaching that of
the United States even though per capita
gross national product is still much lower.
Nevertheless, there are large parts of the
world in which the decline in mortality has
been much less, and some places where the
decline seems to have stopped (5). There must
be obstacles of some sort to the application
of an effective technology in these areas.

It is not hard to find causes for the problem.
Inadequate funds, public apathy, “inappro-
priate technology”, and the indifference of
governments and societies to human need are
obvious features of health service systems in
large parts of the developing world and in
sections of the United States, as well. There
is reason to believe that the first three are
false problems that result from distortions in
society that disappear when there is a will to
do something about the last—the indifference
of society to human need. If this is true, it is
of some importance, since development ef-
forts usually focus on financial support, ed-
ucation, or motivation of the public to change
its ways, and changes in the technology.
Grant (46) has pointed out that major im-

provements in health in developing countries
have invariably been associated with the po-
litical will to increase equity in a society. In
the absence of this will, development efforts
focused on the first three problems have had
very little success. A quick look at each of
these problems will provide some insight into
the reasons.

Adequate funds are in fact already avail-
able for quite satisfactory health programs.
The four demonstration programs in Table 6
cost between less than $0.50 (Jamkhed) and
$2.00 (Narangwal) per capita per year. Sri
Lanka spent $3.76 per capita per year on all
government health services in 1971, and this
country has an excellent health system. Most
developing countries spend less than this on
health, but several studies have shown that
private expenditures for medical care in rural
areas of those nations with minimal health
services far exceed the government health
expenditures. In India, private expenditure in
a rural area was $3.86 per capita per year
(41). In Nepal it was estimated to be a mini-
mum of $2.00 per year (47). Comparison of
health expenditures in Sri Lanka, India and
elsewhere have shown that private expendi-
tures tend to fall as government expenditure
rises (48). This is not an exact trade-off, of
course. The poorest and the youngest in the
community have the most illness and would
benefit most from medical care, but market
forces concentrate the expenditure on the
richer and the older part of the population.
For this and other reasons the free market
system for medical care in developing coun-
tries is extremely inefficient and government
intervention to shift the balance is necessary.

Public apathy toward government health
services is a very real problem. It is only in
small part due to ignorance, superstition, and
traditional custom. All the projects men-
tioned have demonstrated that there is con-
siderable intelligently directed demand for
health services and we have seen that many
countries have been able to mobilize this
demand on a national scale. In much of
developing world, however, there is very little
utilization of government services and poor
acceptability of health education, sanitation,
and other government programs. The main
reason for this is distrust, which results from
experience with low quality and unresponsive
services provided without regard for any re-
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lationship to felt health needs and without
evaluation of the effectiveness of the services
rendered. Even when appropriate services are
meted out it would be naive to expect an
immediate response to the measures that are
introduced. Demand for medical care is not
necessarily demand for supplemental feeding
of infants, oral fluid treatment of diarrhea, or
prolonged treatment of a disease like tuber-
culosis. Development of confidence requires
demonstration of success through a long-term
interaction between the community and the
providers of services. This in turn means that
the providers must be accessible, must com-
municate and must conduct an ongoing crit-
ical examination of the outcomes of their
interventions. If services are offered through
paraprofessionals it is unreasonable to expect
people to accept the girl next door as the
family doctor right away. Acceptance can be
achieved, however, and it has been demon-
strated repeatedly that it can be achieved in
a remarkably short time.

“Inappropriate technology” is also an un-
fortunate reality, but it would be a mistake to
think that it can be altered by recommending
an appropriate one. The technology has been
distorted by market forces, by misplaced
professional pride, and by the “dual society”
(urban rich and rural poor) of these countries,
as Navarro has pointed out (48). This is not
likely to change drastically unless the society
as a whole rearranges its priorities.

There is more to the question than socio-
economic forces within developing countries,
however. An appropriate technology cannot
be developed outside of the country for which
it is intended. Techniques can be transferred
and improvement of the technology is cer-
tainly possible. If, for example, a heat-stable,
lyophilized measles vaccine can be produced,
this will be a useful and important advance.
Technology is more than the introduction of
techniques, however. It requires a consider-
able group of professionals within a society
who understand both the capacity of the tech-
nology and the needs of the society, so that
they can select appropriate measures for in-
troduction, evaluate them after introduction
and modify them as needed. For the most
important health needs the “profession” will
have to think in terms of transferring the
technology to the people—that is, they must
create in the people an understanding that

they have the ability to solve most of their
problems themselves, that assistance is avail-
able when it is needed and that occasionally
public action is necessary. Illich does not
believe that professionals can do this. The
evidence cited above suggests that it is possi-
ble. Whether it can be institutionalized in
developing countries without creating the
technological nightmare existing in the west,
remains to be seen.

Most developing countries today have
fairly large professional groups, particularly
in medicine. Unfortunately, in many of these
countries, the professional groups relate more
to the needs of an industrialized society than
to those of their own nation. It is important
for professionals in the industrialized coun-
tries to recognize how large a role they have
played in molding this inappropriate tech-
nology and to understand the critical need
for a self-reliant and responsible professional
group within each developing country. It is
not at all an exaggeration to say that the real
need is for appropriate people, not an appro-
priate technology. If we think in these terms
we can look objectively at our own activities
in these countries and, at the least, stop doing
some of the things that have been harmful.

The fact that societies need to develop a
political will to deliver medical services be-
fore they can be effective on a large scale
ought not to be seen as a reason to abandon
hope for half the developing world. The op-
posite argument can be made—perception of
the very great improvement in health levels
that results when decent services are provided
could be one of the important incentives for
social change in these countries. Every nation
today has individuals within it who want to
improve health and who understand how to
go about it. A realistic appraisal of both the
potential of the medical technology and the
obstacles to its use is important for them and
for any of us who want to support them.

References

1. McDErRMOTT, W., K. W. DEUSCHLE AND C. R. BAR-
NETT. Health care experiment at many farms. Science
175: 23, 1972.

2. WINKELSTEIN, W. Epidemiological considerations
underlying the allocation of health and disease care
resources. Internat. J. Epidemiol. 1: 69, 1972.

3. McKeown, T, aAND C. R. LowE. An Introduction
to Social Medicine, (2nd ed.). Oxford: Blackwell,
1974.

4. McDEerMOTT, W. Modern medicine and the demo-

TTOZ ‘SZ 1aquianoN uo 1sanb Aq 610’ usle mmm woly papeojumod


http://www.ajcn.org/

@ The American Journal of Clinical Nutrition

2312

9a.

20.

21.

22,

23.

24.

25.

graphic-disease pattern of overly traditional socie-
ties: a technological misfit. J. Med. Educ. 41: 137,
1966.

. Fuchs, V. R. Who Shall Live. New York: Basic

Books, 1975.

. ToMassoN, R. R. The mortality of Swedish and U.S.

white males, a comparison, 1969-71. Am. J. Public
Health 66: 968, 1976.

. COCHRANE, A. L. Efficiency and Effectiveness. Lon-

don: Nuffield Provincial Hospitals Trust, 1972.

. MosLey, W. H. Health, nutrition and mortality in

Bangladesh. In: Research in Human Capital and
Development, edited by . Sirageldin. Greenwich,
Conn.: J.A.L Press, 1978, In press.

. FREDERICKSEN, H. Malaria control and population

pressure in Ceylon. Public Health Rept. 75: 865,
1960.

FREDERICKSEN, H. Determinants and consequences
of mortality trends in Ceylon. Public Health Rept.
76: 659, 1961.

. MarsHALL, C. C., R. E. BRowN aND C. H. Goop-

RICH. Improved nutrition vs. public health services
as major determinants of world population growth.
Clin. Pediat. 10:363, 1971.

. McKeowN, T., aND R. G. BRowN. Medical evi-

dence related to English population changes in the
eighteenth century. Population Stud. 9: 119, 1955.

. ILLicH, 1. Medical Nemesis. New York: Pantheon,

1976.

. CarLsON, R.J. The End of Medicine. New York:

John Wiley and Sons, 1976.

. McKeowN, T. The Role of Medicine—Dream, Mi-

rage or Nemesis. London: Nuffield Provincial Hos-
pitals Trust, Rock Carling Monograph, 1976.

. WiLLiaMs, C. D., aND D. B. JELLIFFE. Mother and

Child Health: Delivering the Services. London: Ox-
ford University Press, 1972. pp. 19, 66.

. STAMPAR, A. Selected Papers of Andrija Stampar.

Zagreb: University of Zagreb, Medical Faculty,
Monograph no. 3, 1966.

. GRANT, J. B. Health Care for the Community. Bal-

timore: Johns Hopkins Press, 1963.

. GOrDON, J. E., J. B. WYoN AND W. AscoLl. The

second year death rate in less developed countries.
Am. J. Med. Sci. 254:357, 1967.

. GROVE, R. D., AND A. M. HETZEL. Vital statistics

rates in the U.S., 1940-1960. Washington, D.C.: U.S.
Department of Health, Education and Welfare, Na-
tional Center for Health Statistics, 1968, pp. 65, 92,
95.

KapPLAN, G. J,, R. I. FRASER AND G. W. COMSTROCK.
Tuberculosis in Alaska, 1970. Am. Rev. Resp. Dis-
eases 105: 920, 1972.

WooDBURY, R. Infant Mortality and Its Causes.
Baltimore: Williams & Wilkins, 1926, pp. 109, 135.
BERGGREN, W. L. Administration and evaluation of
rural health services. I. A tetanus control program in
Haiti. Am. J. Trop. Med. Hyg. 23: 936, 1974.
MOoRLEY, D. Pediatric Priorities in the Developing
World. London: Butterworths, 1973, p. 318.
KIELMAN, A. A, AND C. McCorp. Home treatment
of childhood diarrhea in Punjab villages. J. Trop.
Pediat. Environ. Child Health 23:197, 1977.
McCorp, C., AND A. A. KIELMANN. A successful
program for paraprofessionals treating childhood

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36.

3.

38.

39.

40.

41.

42.

MCCORD

diarrhea and penumonia. Trop. Doctor. In press.
TAYLOR, C., A. A. KIELMANN, C. DESWEEMER, |. S.
UBkerol, H. S. TakuLIA, C. G. NEwWMAN, W. BLor,
H. SHANKAR, S. VOHRA, G. SUBBULAKSHMI, R. S. S.
SARMA, R. L. PARKER, C. MCCoORD, N. MasiH, D.
LALIBERTE, N. S. KIELMANN, D. N. KAKAR AND A.
FORMAN. Narangwal experiment on interaction of
nutrition and infection. Indian J. Med. Res., In press.
WEeBB, R. E., W. FOUGERE AND Y. PAPILLON. An
evaluation of the educational benefits of nutritional
rehabilitation centers. J. Trop. Pediat. Environ.
Child Health 21: 7, 1975.

ROHDE, J. E. Preparing for the next round: conva-
lescent care after acute infection. Am. J. Clin. Nutr.
31: 2258, 1978.

HABRICHT, J. P.,, C. YARBROUGH, A. LECHTIG AND
R. E. KLEIN. Relation of maternal supplemental
feeding during pregnancy to birth weight and other
socio-biological factors. In: Nutrition and Fetal De-
velopment, edited by M. Winick. New York: Wiley
Interscience, 1974.

WRAY, J. Maternal nutrition, breast feeding and
infant survival. In: Nutrition and Human Reproduc-
tion, edited by W. H. Mosley. New York: Plenum
Press, 1978, pp. 177-229.

Fox, W. Changing concepts in the chemotherapy of
pulmonary tuberculosis. Am. Rev. Resp. Diseases
97: 767, 1968.

BIHAR, M., W. AscoLl AND N. S. SCRIMSHAW. An
investigation into the causes of death in children in
four rural communities of Guatemala. Bull. WHO.
19: 1093, 1958.

HABRICHT, J. P. Delivery of primary care by medical
auxiliaries: Techniques of use and analysis of bene-
fits achieved in Guatemala. Med. Auxiliaries. Wash-
ington, D.C.: Pan American Health Organization,
Scientific Publication no. 278, 1973, pp. 24-37.
AROLE, R., AND M. JAMKHED AROLE: comprehensive
health care and agricultural development. Text for
a slide presentation prepared for the Institute of
Tropical Child Health, London.

McCorp, C. Integration of health, nutrition and
family planning: the Companiganj project in Bang-
ladesh. Food Research Institute Studies. VXI, 2,
1977, pp. 91-105.

Report on the evaluation of integrated basic health
services in Nepal. Kathmandu: Nepalese Govern-
ment/AID/ WHO team report. February, 1975.
WHITE, G. F., D. J. BRADLEY AND A. U. WHITE.
Drawers of Water: Domestic Water Use in East
Africa. Chicago: University of Chicago Press, 1972.
GoopWwIN, M. H,, G. J. Lovg, D. C. MACKEL AND
R. G. WANNER. Observations of familial occurrence
of diarrhea and enteric pathogens. Am. J. Epidemiol.
84: 268, 1966.

DEHAAS, J. H.,, AND J. H. DEHAAS-POSTHUMA. Socio-
medical achievements in the people’s republic of
China. Internat. J. Health Service 3: 275, 1973,
OMRAN, A. R. The Health Theme in Family Plan-
ning. Chapel Hill: University of North Carolina,
Carolina Population Center, 1971.

PARKER, R. The Narangwal Population Study: III.
Services and Costs. Department of International
Health, Baltimore: Johns Hopkins University, 1978.
CuUNNINGHAM, N. The Under-Fives Clinic—What

TTOZ ‘SZ 1aquianoN uo 1sanb Aq 610’ usle mmm woly papeojumod


http://www.ajcn.org/

@ The American Journal of Clinical Nutrition

43.

45.

MEDICAL TECHNOLOGY IN DEVELOPING COUNTRIES 2313

Difference Does It Make? Doctoral thesis. Balti-
more: The Johns Hopkins University, School of
Hygiene and Public Health, 1976.

Welfare and Growth in Sri Lanka. Sri Lanka: Marga
Institute, 1975.

. United Nations. Poverty, Unemployment and De-

velopment Policy, A Case Study of Selected Issues
with Reference to Kerala. New York: United Na-
tions, Department of Economic and Social Affairs,
1975.

NAVARRO, V. Health, health services and health
planning in Cuba. Internat. J. Health Service 2: 397,

46.

47.

48.

1972.

GRANT, J. P. The changing world order and the
world’s poorest billion: a fresh approach. Madras,
India: 25th Pugwash Conference, January 12-19,
1976.

MYRDAL, G. Asian Drama: An Inquiry into the
Poverty of Nations. New York: Twentieth Century
Fund, 1968, Chap. 30, pp. 1553-1619.

NAVARRO, V. The underdevelopment of health or
the health of underdevelopment: an analysis of the
distribution of human health resources in Latin
America. Internat. J. Health Service 4: §, 1974.

TTOZ ‘SZ 1aquianoN uo 1sanb Aq 610’ usle mmm woly papeojumod


http://www.ajcn.org/



